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(57) Abstract: A surface-coated cutting tool (1), comprising a base material (2) and a film (3) formed on the base material (2). The 
film (3) forms an outermost layer on the base material (2) and has a compressive stress. The compressive stress varies so as to have 
an intensity distribution in the thickness direction of the film (3). The intensity distribution is characterized in that the compressive 
stress on the surface of the film is continuously reduced from the surface of the film to a first intermediate point positioned between 
the front surface of the film and the bottom surface of the film and has a minimum point at the first intermediate point. 
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%^T<^Bg«ISr^rb-C^ei-S^^*S0*U<, J#0£L<J*t0>TI&&O. 3%, $ 

[0081] ^db\ CiWfellOtM^^v^ _h|EJEE#g^^;}i_h|E^JR<?5^ffi(c*3ttS 

85%. $^>tC0*b<»8O%, Jt©TK^30%, &kfc#*L<tt40%-C&5 o 
[0082] r<DtetfS20%7fcffi£&5*a£\ -h^©tt^#fe^<^^^feJ9 % £fc90%£r 

[0083] _tfe<D*/K£^ tegWJCttJi|B©^l©^|ffl^5(|g3^V^tt«l!l 

, ®3^Lfc£5^-^*/K££^LTJE^^ 
[0084] r©«t5**/J^tt, _hfE(D^^^*5V^l^CO^#^i-^(D-efef9, _hfB 
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[0085] I23tc:i3v vrfct, W&<D&m(irtj:t>ibWl&<nM&frb<n&M&OfMm<Di& 

^JEEflg^ ^ -LIB Jg 1 (D ffl ^t^-ejgj^W t-^>-r «««l^*H5o 

[0086] r.©j:5^«a!i^ii©ft^:©jEE«iis^7j5s, ^(Dmm&mm^mm&j&wjjfaiz. 

[0087] Ji|BM^*®^^JilE^l(D^ra^«ff^^^^^(-^-r^i: 

So 

[0088] _h|B^l<D^ra^^_hlE^(Di£ffi^-eiE*g^^— ^<Z>{fi£&5i:te\ 

[0089] ^<Dx^K^mm<D^^(DmimmK^^x^ *<Dmt#ft&±f£&m<D 
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[oo9o] ^K^mcom&^comimmK^x^ ±mmi^m^h±m^m 

[0091] ^OJ:5^f*^fcam«, _hfE(Dj;5^*/J\^^W$-f , WMcomm^hWM^m 

[0092] <mm^-M2mm> 

tmmcomm^xtmm^ &mmb KMimirz>^b*mwLtvx\ ^„ 

s^^mmtL-xBfkm^^^y^tdb(Dx^ 0 
[0094] H2^bfcj;5^^ ±mcDW$icotpm&5bfe. ±.mwim<vmm4b±mm 
m<DmmQtcow\\^itrMir^cox^m>, ±m^mcomm4^hco^m^j\^com 
mx^i^ >&~fvhmmcDm& mm<Dmm4^^m(D}&m6^.x(D^m^ 

xm-i^mcomm4^m^t^\^mir^hcoxh^o 

[0095] fri£L<tt:Z<D£5ft$gl<Dtpm&5Y£, _blE^<D^ffid^, XfE«l<DjJp:^ (X 
IB^(D^ffi4^^XfBM(7)J[£B6*-e(DM^[6](7){fggf ) (DO. 1%J^X50% 
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[0096] Z.<D£??£&mfrftfc#>\,^X, ±1^ffiIfct)te±m&m<DmW4lZ.$5\<^Xm*Lk 

tj:^mnirti^(DmMm^±ttj:^)h<Dtir^t^X^ 0 z.tiK£V^ #m 

m±tt£% mmirtiitt<Dmttm^±tte%)i><Dbir%z.b^X%Z> 0 rtiliio 

[0097] &3b\ ifB^i^^l^^ra^C^V^ _hfBJ±*i^«_hfETO(D*B^ 

RKtf585%, $b^?*L<»80%, ^r(DTPS^30%, t$hlcmtil,<fe40%XfoZ) o 
[0098] ^(Dft^20%*«^^#^, +^|Stt^#^^<*§r^^$ ) «9^ ^/c90%^r 

[0099] — ^ ±fB^/j\^t«, '^ig^^^:{*±fE(Z5^l(D^rHl^(El6^3:^ov^T^»J^(Z) 

^fa^oTig^^^LTl^ Z.<Dm^UK&\^X^(Dm'P<Dm^^m\7t 

%z.b&^1rh<DX&% 0 ^X\ WL'XD&^^mtir^b^ 06i^bf' 

(DmA\&%Mb\.xmfafo±>*mwk(Dmm(Di3fa\^ 

[0100] JfriS, S6^V^{i, ±M<Dm'bW&. ±U<DMl(D^m&(D~&(D^Z.&\,^ 

m*b*:v>^ (0*b< }«©)¥^©i/2^t) <d fig , mm m K-^imm 
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[0101] bfc^oT. ^m-e^m^Uk^ t^©iiffliti)5i^^^iifciw 

rtSPct^^c^^JEEIIg^^; (iS|-B-r^^jjSfe*f{|i[dS^r<^ p^§|J<Z)jte*f'f[i[J:t)^^:#<3feS 

[0104] £fc, JilE^<D^Bd^±IB^l^^ffi^*TJE«jS^^5g^^^i-5i: 
KWJ>) kt£oX\^M&X&^Xh. ^Vfb\^XlimkWk(D^mfrh±MWilv>^ 

mm^m^xm^x\^fh\^ ^xx^mm^m^^m^^fh^hcDbir 

[0105] Wz.^ ifB^l^^^^^^ifBK^iSB^ji^^^ag^^^p^^ 

is, m6K^tcXD\z.r^(D^mxmMir^m^fcnx^<, -LKthcoytrnx 
izmm tt£ox\^m^x&oxh, ^w-t\.x±Mmiwm^h±M^m<D 
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[0106] z<D£5te*mw<D&mftrt<Dt&2MWite$5^X^ ^<D^g#»S_LlEWI<D 

[oio7] ^hic^mm(Dm&^<Dm2mm^m^x^ ^mmi^m^h^m^m 
<Dmm^xj±mfofitimmmz.mM-tz>z-tK£V), wm^^^m^mmx^m 
ibxmtitcmm^^ti^o z.(D£?{z.l,x, ^mmfDmrn^mmmum^ « 

[0108] z.(D£.?tmtitzMm^ ±M(D&mA\^^-r, mm^mm^hmm^m 

[0109] < - mmm. > 

&u ^<DMi<D*mmz&\^xm'b&&iii-z>tbh\^ ^<Dmi^mm^, * 
(Dmi^m^t±mmm(Dmmt(Dmimmir^m2(D^^xmmmKmM 
u ^<Dm2(D ^ m^{z.^6\ ^xm^M^ir^ t^mwiti,x\ ^ Q 
[ono] z.<Dm&&, m8^oxxf^mM(D^^(Dm3mm^i-m9^m^^xxm^< 

ffcfi&Mmtvx%kmfrtt&y97ikvtdb<Dx&% 0 
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[0112] &^v<te^(D£yts:Mi(D^m&5i^ ±m®im(Dmw4fab, ±mm(DW-^{ 

[0114] *5b\ ±fE(Z)J;5^1^^r H l^J-^VNT, ±WSff*iJS^«-hfBTO^^B^ 

[0115] ^(Dm*2o%^mtt£%M&, ^ftfmmmhihte<te%z.t&&v, ^90%^ 

[0116] — 3t\ _h|B(D^/h^;^«, ^g^^{i±fB(D^l(Z)^F^^(El9^v^-C{»^ 

^^xmmm^wp^xi^^ ^(Dm^^K^^x^m^m^^mt-r 
z>~t%7^-rh<Dxihz> 0 ~~x\ m^m.^^mt-r^tu, m9{c^t^^ 
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[0117] f£$5 s m9\Z.i3^Xn, _h|E(0^/jN^C«, ±%&<Dfgl(Drpfflj&<D—j&(D?t.\Z.$5^ 

, WM(Dm^mz:mA^m^^^h^x^^^m^^wt^ 0 ^ 
Mfrtbznmfr m^v< i^m^w-w 1/2 wt) <d m . mwm te—mvmtt 

cons] Lfc^ot, ^mv^m^b^ wc^mwcmmxh^m^brnM^i^ 

tiX'OlXm^MM^ir^iDXh^o 
[0119] — ^ M8\z&VfcJ:5\^ ±M<D%$2(Dtpm&9b^ ± ; m$&i<Dtpffl&5b±. ; m 

^^<D]&^Qb(Df^\Z.\\LW.^^^^X^^t^^ i^'f 2 l^t>_hfB^lC> l t i r^^5^ : >fc> ; Kl^ 
[0120] mfts<mL<D2&l£?&2<D*f&M3^ _hfBt»Z>*®a^ _h|E^(D]?^ (_h 

[0121] /^4b\ _hiB<Dj;5^ii2(D^rfl^;i-*5v^, ±mmmj&jjfe±m$i$k<£>mmfc#> 

o 

[0122] Z.<Dfe&50%3mttS:Z>ifr&. mm^tKDHW^-t^bm, 

[0123] $fete:_hiBtf**:^£tt, {5Ag6^^«_hfB(D||2(Dct i rHl^(H9(^V^TMII(D 
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[0124] *5b\ 09lCi3VvCH\ _LfE<^;fc£U2, ±fB©&2©^Wj£<©— ^©3^*3^ 

[0125] Ufc#o-c\ *J§g^5»;,£^ »^KMM-CfcSffi^:^i^#*/c^ 

[0126] *5b\ S^^oV^TO, Jl|E(D^2©4 1 ^^^^JSffi(D^fp]lc:tRj^^oTiE 

Stole— £©1itD fcfc5»^f>"£**b5„ ±IB^2©^|ffl^d^ttEJBi©JSiB*-effilB 

[0127] *fc, ig9fc*5vvcw\ mm<Dmm(irfj;frib^m<Dmmfrb<DmM&o»m<Dm 
Md^h)±m!^ti^mmm^m^ir^mmt^:<>x\^K ^mm^mmt^x^ 

mmvm^fafcfafa^x-mvmm «o. 5 M mj^r) ©teH^-cntis 
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[oi28] ^(DXyicwimM^tDfe^f&tifrK ^(D^m^mm^h^^j&m^^^^'o 

[0129] *5b\ ^m^m^xj^m^mmmm-m^ir^bn, ®9^ut£5&-~R-fi 
<D^mxM^fc^±^(D^mxMPir^m^tcnxntf:<, mmmzM&irz 
j^b-a £^ — ^^m^xm^t^o, m^&^Him^)^m^x 

, ^#:^bT^>brv^«\ ^mx\^mmm^m^-r^m^^ti^h(Db'r 

[0130] *JHic*5V^j±|g^^5g^^j^^pi-§^^, g|9^UU;5^TM 

m^xmt^xi^x^m^h^^^m^mmm^miju)b^x\^m^x 
&oxh, ^bvxmmvxx^m^ *mxx^mmmz.mmir%m^^tLZ> 

[0131] z<D£?fc*mm<DB&mfrrt<DM3MmKm^xfe, ^<D&mftm>±mmm<D 
mm(Df^mit^^±mmmcomm^h, ^m^m^mmb^mmm^mmbcom 
K\iLw.irz>mi(r) ^ m^xmmmcm^u wmkd^ mu^m ^xM'i\&& 
&viti><Dbteox^z> 0 ^(Dx^Kmm^mmK^^x^nx'oh^^&m^M 
m*rzz.bfr£.v. mmmwxm^ir%^y?(Dm±&^mfmvmmu ^^<d 
m4\^m^^^xmmmmn^^)±m^Kx^m<D g ^mm^vsit^ 
, mmmmfci0iffi&ti%ffimm<D)&t>%m%iirz>z.bx\ m^bm^y^^M-r 
mm\^mri^bbh{mmmm-hmti^bv^^mi.f^m^^ri^ 0 

[0132] £bic#mw(Dm&frtt<Dm3Wimz3o\,^xt^ ±mmi^m^h±mm2(D 
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[0133] ^.(Dx^mtitc^m^ ±m<D£??j:m'}\&te£xfm±&&^ir', $im<7>mm 
fat>mm<D&m Km^xmrn^ti &mmtt&fc.tzm&$i K-mm^jbrnmun 

x^t£\ ^mm%h3kxfo% 0 
[oi34] <mm / ^-m4Mm> 

, ±.mmg<Dmmb±mwm<Dmm t<o m K&mirzm i<o^ mu&xmm&j 

<d%\(d^ mub±m^mcommb(D m kwm-t^2(d ^ na^*-?*^ t^j#^o 

mmb<DmK±mmm<DM4\&&i)^±iiir%~b&¥FUb\^x\<^ 0 
[0135] rr-c\ mm<Dm'}\&bfe, ±mmi<D^m^ismm^Mbmm<D^&^± 
<DmW}&^ir&x&>v, fzt£&±m$52<D^fflj£frtb±ffim&<Dj&mzfafr'2x 
fcmmjj &&m&} izwj>u z.<D&izm *x*<Dmmt&jj ^mt 

ir%^bb?j:%£5tj:&&mmL-X\,^ 0 Z.<D£?l^ ±mn2<D^m&b±mme>m. 

mb<Dm^m^^m±^ir^bKx^,mmmmxm^tcMm(Dmm\H^ 

1r%bbhfc£V)mtitcMm&m^£th%Z.bKftZ>o 

[oi36] ±.m%m$rmt. £bK±mm2<D^m&b±m®i$k<Dmmb<Dmfc±m 

mm<Dm*&%m±mir%i>(Dbirz>-btfx^z> 0 
[0137] ^r-c\ mm&mjzj&bti, ±mn2<Dym&fc&tfzm*j&bmm<D&&ftiti± 

<Dmm%mir&x&>v)^ fcb?L i*£±mm2(D ^ m&b±m®im<Dmmb<Dm 

jkd&v ^x^(D]±m^ts<Dmi)mm^ wmtttz. bbt^ xo^m^w^x\ ^ 
& c zl<d&5\c ±mM2<D^m&b±mMm<Dj&mb<DmKm±&&m-tii-r% 
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[0138] ^L-C_hfB^^*f*, $fe^_hlBH2(D^ra^:i!-h|B^(DjSBi!(Dra^*5V> 

[oi39] jitBEgii^, o. i%3mbti:z>m&ia*. mMvmmi>m<tf:<9i-€. mm<D^ 

[0140] roj;5^ffi/J\^^«^^^^1S^#&i-^J;5^^<^Jilli:^2^#9MLT#fe 
[0141] _hfB-e5zti-<^a^(D^^*»#m^, Elll^it^^^cD?^^*^^^ 

m^i~mi2^m\^xxm^<mmir^ 0 mi2^ mm^m&jrfabvx^ mm<D 
mmfab<D$m&wmbu j^m^ti^mmb^xm&^^^y^tch^xh 

[0142] *i\ miu^vtcx^ ±m<D^i<D^m&5bi^ ±m®im<Dmm4b±mwi 
m(Dmm6b<Dmw±LW:-r%h(Dx&z>frK ±MWM<DmmA^h<Dmm.^\^<D^ 
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[0143] &&L,<ti:z.<D£5ti:mi<n t Pffl&5n. ±mwa6&>$m4z>^ ±.mwm<Dm%-( 
So 0. i%*ffi<Dm&itt. mmt)(Dm^mm^m<Dmfet£m®m\m^tzM 
[0144] r©«t5*3fts^i5:*5v^-c. ±mi£mffcfife±uwi^(Dmm4i£te\^xm±b 

[0145] fc*3 % ilB^i^^l^^ra^^V^ _hlEffi^^f*_hlEM^^B^*5 
RRa*70%, $e>^*L<»60%, ^r<DTPS^15%, £k(£0*lXf*2O%-efc5„ 

[0146] ^jt^lO%*^^§#^, -H>J&f8tti&S#fe-h^e<3&5ri:^fc»3, £fc80%£r 

[0147] — ^ .hlE^/J^f^ MJ^(D^ffi4^^M^lSffi6^|B]d^oT^#:#feb, f£ 

f± mifct) &w&D&m6 k fafroxmmtfo kw>vx\ ^<d& k&>\ ^xwm^p- 

(Dm^^^tir^bv^m&^±(DmW}^mir^x^o ^x\ w>v>&& 

[0148] &:Jb\ |gilJC*5V^W:, 2og^^(D«/K^^|atLS^^bT^3(Dct 1 ^^10^ 
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[0149] EI^^^Tte, _hfe<7>*/Jvkte, W(Dff^[^^l|iM^#^V ^^-e# 

m<Dm^fa^m^(m)&h^x&&ir%m&h^&hcDbirz> 0 ^x\ mfr&& 

[0150] Lfc^ot, #flr-CV^/J\££J3\ Sfe^©ii«fcfflf&-C*>«*/J>^tl^«^W:-?: 
[0151] — ^ Elll^UhJ;^ _hfBO||2(Dct 1 ^^9^«, _hfEjgl<D^P^5£_hfE 

[0152] 0*L<f*^<Dj;5^2<?5^ra^9^. _hfEK^^ffi^^, _h|E^(Di?^ (_h 

[0153] /^*d\ ±j8,<D£5teM2<Dq'fflj&\z*3\^ ±.m}±mfc±)fe±mwim<Dmmiz.te 

[0154] £©teJ&550%*Jiitefc3#£\ ffl^J&;^tt#OT+#£ft^ +^&HW# 
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[0155] $ktt:_LiB£**c^tt, WLm<Dmm4fr^m<Dj&m6K\vifr<>xm±fe&u 

KtetfZfeMcD 1 W_htf>,£ (7c£;U;fEI 1 1 ^*5ft§04<Z) Pe9,£ 1 1) l-*5V ^Hll£ 

o 

[0156] &:Jb\ EUU-^Vvm, 2og^^(D«^^jatb^^^bT^4(Dct 1 ^^ll^ 
l^fB4fe$tLTV^f£tt-e^^^ itt^l!^t>»-efeoTi(Dj;5^1^»^^ 

[0157] ^*d\ si2^*dv^«, _hfB<D^^«, mm^m^^cm^mc^w^x^ 

^h^m^h<^X^ir^tKX^,m^^hK\^±^^t^X^ 0 
[0158] Lfc^ot, *Mt?v>5ffi^:^i!«, m^»K#:fflM-efc§ft^:^^^M*fc{^ 

[0159] ^LT, 012^$tvTV^J:5^-h|B^J^(D^ffi 

4t±mmm(Dj&m6t(DmK^^x^ti^tim±^(DnMx^mcm'oM^x^ 
u ^n^n<D)±mfo£) jss: v ^ iz&n'b& m/&m*& m xmn&) k 

[0160] J&fc, g|12^^oV^^, Wim<Dmm(1r?j;fr^m<Dmmfrh<DmM&0iim<D 

mm^h^m^mmmm^Pir^mmbf^xv^K^mmfDmmbvxn 
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^(Dx^mm^Kmh-r, tit*, itm 1 3 ic^vtc^Kmm^mm^m^ti # 
ftMwb*:£te&.ffii&ij mmrtht£mttm^<D ^<Dmnmx<oh±^<^ 

[oi6i] z<D£5\zw&&m<D&$fcf&i}-t>K ^(D^m^m^h^mfDmm^i^^o 

[0162] ^Jg^*3V>TJEE3Bl^dS5g^fi<j^^-rs^f*^ Hl2(^LfcJ:5^Tt- 

[0164] ^*d\ ±fB©3ftS^^*5V^r, «JII©JSffi6iWtJ:*fe^Lr^*r5^ttt, 

[0165] ^<D£5K*mm(Dm&frft<Dm4MmK$o\^x^ ^cDt$mftw>±m®im<D 
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, mmmm^mnzmmm(DfcMMmirz>z.bx\ rnvktm^yt^^M-r 

wmxn^ ±mm2<D^m&b±mmm<D&mb<DmK&^xm^&bm*&b& 
mm^ir^x^c^(D)mx^mcm'oM^x^ir^b^v)^Mmmmxm^. 

KMir^mm^hK\^±ir^bbhK^hKmntcmmn^xxmm^^^ 

[oi67] z.<d£?klx, ^mm^mmmmmmuMn, m^bmmm^xnm^y^> 

<fe><5o 

[0168] z(D£5%Mtiit$bm3:. ±m<D£ttm&&&£xm*M.&&£*r. wim<Dmm 
T^b^wMbT^M<Dmmmmm^M^f?xmi)K^^x^i-^b^ 

[0169] <^<Dl&> 

*&m<Dmm&m&)fflj:McK3$^xte, m5{^ir^\z±mmu2b±m^m3 



WO 2006/006429 



32 



PCT/JP2005/012205 



[0170] ZL(D XotZ^ fc^X.fiTiN N TiCN, TiSiN, TiAIN, AlCrN, A1VN, TiAl 
CrN, TiAlSiN, TiAlSiCrN, AlCrVN^tJ: < t«9fil^'f"5-^^"e#So -tvb 

o 

[0171] <Hife#l> 

_hj£<Dsin 2 <|> Sc^J^S'JSUt, 
[0172] sin 2 $ m\Z.£&WW£.&^X, mmisttXMO^/V*?— fil0keV-efc«9. HI$ftr 
— ^OTi Al N(HJ£$|1~6. mg0tlll~16, H«!I21~26. HJ£0!I31~36) 

0.5 0.5 

, Al Cr N(Hife^"!j7~10) N Al Ti Cr N(^Jfe^!|17~20) N Al Ti Si N( 

0.7 0.3 0.6 0.35 0.05 0.6 0.3 0.1 

^Jfe#!|27~30) ^itFAl Ti Si Cr N (Hife#!l37~40) (D (200) ®£Lfc 0 

0.6 0.2 0.1 0.1 

SiJSLfcim^t-^g^^lK^^y^^^i^^L. 2 0 -sin 2 <^ 
[0173] &4b\ i^TT?«lI^y-KT-^^-^v-^^^^J:«9^bTVN^^ 

ib-c&So ^ &Txte¥Ffc(Dmmmf$<DW%j&f&L,x\,^-Z)K ^«^©ia^ 

[0174] <^Jfe^!jl~6> 
[0175] [^1] 
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a**a>**K (J IS) 


P20 


P20 


K20 




GNMG1 20408 


CNMG1 20408 


SDKN42M 


mm 


SCM435 


SCM435 (AM) 


S50C ft** 


^tfliSK (m/min) 


350 


320 


180 


i^U (mm/rev) 


0.3 0.3 




Wyii^. (mm) 


2.0 1.5 


2.0 









[oi76] gcVNT, M^^Kx^mmu^^^— ft$&mrz>b&>^ mmm^ 

^1. OX 10" 4 Pa^§*-t?^^5 1 #3r?T JfeofCo 
[0177] T/Vd>^^Attf-Y>^-rt<Offi^^3. OPa^ifc^U _hfBSW 

[0178] ^V^\ _hfSSM-h^li:^i-§J:5^?f^$tL§»^b-CTi Al N^3 M m 

0.5 0.5 

[0179] \M2\ 



WO 2006/006429 



34 



PCT/JP2005/0 12205 



N o . 






- 5 0 V 


4 0^ v ~ 6 0» 
- 5 0 V 15 0V 




-75V 


4 0^"- 60^ 
— 7 5 V 15 0V 




- 1 O O V 


4 0^"- 60» 
- 1 0 0 V~- 15 0V 




-7 5 V 


5 0^~60$* 
- 7 5 V 15 0V 




- 7 5 V 


5 8 #~ 60^ 
— 7 5 V~— 15 0V 




Wife- 5 9 # 
- 7 5 V 


5 60^ 
- 7 5 V 15 0V 



[0180] &4b\ ±m<Dm2izm^xmm^rix^^mm^ -a-^asy— ?yh\zj&&m<4*- 
5ovj ^ i5 <Dm%&mmisfixx ^m&&. wmmmm^mi^xmrn 

fe<Dte&jrlrZ>zbKt£Z>o — ^\ r-50V~-i50Vj£v^«fc5fc*fiffl&fcoT|Bife 

i5ov^x-mmmxm^:^ti^t^vxm, ^<DM&&m<Dj±m}&M%k* 

J&tf&tiZZb\zteZ>o 

[0181] z(D£5i£mfas^Txmj£&mMmMb<Dm&xmk£"&td9— M&fM&bTz 

[0182] [^3] 
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N o . 




% 1 otpm& 




mmm ^ 


-5. OG P a 


43.3% (1.3 Aim) 


-1. 8G P a i 




— 5. 1 G P a 


43.3% (1.3/im) 


-3. OG P a 




—5. OG P a 


' 43.3% (1.3jUm) 


-4. OG P a 




-4. 9GPa 


16.7% (0. 5//m) 


-3. OG P a 


HMJ 5 


— 5. 2G P a 


3. 3% (0. 1 u m) 


-3. 2G P a 


nmm 6 


-5. OG P a 


1.0% (0. 03xim) 


-2. 9G P a 



[0183] &4b\ ±mm3iz.m^xmm<D)±mjfcti<Dm^mM£thx\;^mm*z, wim^m 

(Dm^x^vx\^) 0 -ati, m'i\&<DMiz.mM£tix\s^mm^. ^<Dm^^\^ 
n^m^ts^^x^, ^<D)±mfo±imMm<Dmmtix—7£<Dmbts:%o 
[oi84] z.<d£?kl,x, Mmmi-6(D^mm(Dmm^m.mmjiMi-i. mut, mmu± 

Kmt\^xm, i^sMs, ±.mwim<vmm^m^xM:±<v)±mjfcti&^ir% 

%i>(Dx*3hz> 0 -ttifrib, ^(D3Mm^m^±mxmm^tcmimm<D^m^^7jkir 

[0185] tm^fcbb, ^m^-^yv\z.^o^m^>(Dmm^m^xf)>hQo^ 
mfatfxmm^Txmj±$:-2ov^-i5ov^x— m^.±^-^^t^m^. _l 

[oi86] ^.(Ditmmi(Dmm^mmw\r.M,n. mm^mmmti^m^m^m^u^m 
£-r\ ^m<Dmmfrh^m(DmmKfrtfx-mzmMir%h<Dx&<>fc 0 

[0187] <mMffl7~10> 
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<mmmmmmj:M t (Dftm> 

[0188] m^x, M^^yK^mmu^^^—^u^ir^tthi^ mmm^ 
m. oxio^patftz^xm^i^ftte^fco 

[0189] #Ci^ T;^^?rfALTf-Y>^- \H<Dj±j]&3. OPa^{£#U _hfBSIt 
[0190] jfcvvc, _hfE^W_h^li:^i-^i5^?f^$tt^M^bTAl Cr N^/zm 

0.7 0.3 

SJ&#*£LT£m&¥A£itrfctfse>, g*t(gjg)M£450 < t\ KJ£tff*JEE4. OPa 

[0191] m±\ 



N o. 




*S6«7 


- 5 0 V 


5 8#~ 6 0^ 
-50V — 200V 


Sfifctf'J 8 


- 5 0 V 


5 8 #~ 60» 
— 50V 1 75V 




MJ&~5 8^ 
- 5 0 V 


5 8#~6 0# 
- 5 0 V 1 0 0 V 


1 o 


- 5 0 V 


5 8#~6 0# 
- 5 0 V 7 5 V 



[0192] &3b\ ±M<DmAKid\^xmm^fhx\^m^\^ m2<Dm^tmm. 
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[0193] [^5] 



N o . 




m 1 O+MA 






-8. 2GPa 


3.3% (0. 1 fd m) 


— 1. 8G P a 




-6. OGPa 


3.3% (0. 1ym) 


-2. OGPa 


* 9 


—4. 1 G P a 


3.3% C0.1i/m) 


— 2. 1 G P a 


XSbiN 1 o 


-3. 3G P a 


3.3% (O.ljUm) 


-2. 2GPa ; 



[0194] fc*5, Ji|B^5{s:fev^r^ffi©jE^^j<?5flB(c:|Eife$tb-rv^lS[fli[«, g3(Of 

<DmmzttirZ>h<DX»&>v), r „ mJ^tOSf ^LTV^) 0 */J>jfe<Dfl|j!l|B« 

[0195] r<Dj;5i-bT, n»!j7~io(D«K(D^BMS§3iijx*{*, swt, mmu± 

[0196] fc:j8 % ttMHDftlb, &&M?—?iyhK£y&m^l'<DMm&ffl%iL-Xfatb60ft 
m^1rXmm^T^m^-20V 200V&X— #H:_L#$*5£.££rBfc#, _b 

[0197] ^(Dl:bW!j2(D^B*«^||lJX J,^, MIH^ji^^O^S^^/jN^^ 
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[oi98] <mmwimmi\r.M<DMmm&<Dtm> 

[0199] ^B^«^B'JX*<Diitm^(Dfp#3igm^bT±IE^^b^giJ^WiSrTIE 

[0201] <mm^mmmnM,(Dm^(Dmm> 

±mT*fmutrnmm i ~io*5 ±tj«jt««i i~2©^ffisa»joii!i n^tim 

[0202] mm^hWfe, XfE(D^l^LfcJ:5^S50C(D^M{C50(DKii^:^ 

ftfc^n^ 300mm X ifrg 150mm) ^HiJIt^bTfflV \ WMj£l80m/mi 
n, ^!9i0. lOmm/^l^feO. 05mm/?]l!f i)P, §3*9^^2. Omm, WJ;ft300 

[0203] mmmmmmi:M(Dm^mm^^b^x±mxmmvfcmiKm^rmm6io 

[0204] ^6*5j:^7^^0j!^^J;5^, I^»!|1~1O(D^0^^#§^B^«^IIiJX 
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[0205] \M&\ 



[0206] [: 



N o . 




$814 
0>PMffi 






3 5# (&;R&y) ; 3 0# 


0. 5mm/J) 




3 9# Ofc;R£>y) 


3 3^ 


0 . 5 5 mm/7J 


mmm3 


30» (*;R&y) 


2 5 ft 


0. 5mm/3] 




4 3^ (#;R&y ) 


37 ft 


0 . 5 5 mm/^J j 


mmm 5 




5 0ft 


0 . 6 5 mm/XI 






A 2ft 


0. 6 mm/ J] 




3# i&M) 


1 0 8? 


0 . 1 mm/3J 


£7] 


N o . 




M 














23^ 


0 . 4 5 mm/?] 




32^ (afeiRfcy ) 


2 5» 


0 . 5 Omm/JI 


9 


34# Ofc;R&y) 


2 8» 


0 . 5 5 mm/ J] 


3U5fef?|J 1 o 


3 3» CftjRfcy ) : 26» 


0 . 5 5 mm/?} 




3# 1 5 8? 


0 . 1 mm/ 30 



[0207] <^»!J11~16> 

<^B*«§IS!lX J R©fm> 

[0208] jRvvr, X^^lci^St'Cft^^ rtSrSfcffifS^fcte^ K3Sfirt^ 

Rfi$*wfcfc— \z. ±mmu<Dum^45ox: izMmu pvd&x 

[0209] Jfcfc, T;W>^^ALtft^^rt^J±^*3. OPafctsy^U -LtaSW 
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[0210] &\,^±mmt±fcW.W^ir%£5iZte&£tlZm&kL,XTi Al Nfl53/*m 

0.5 0.5 

, ^T<Dm9Kmir)±ms^ti<Dmm^^ir^ mmm 1 1 ~ 1 6<w3§ sots 

[0211] [^8] 



N o . 




mmm 1 1 


- 1 3 0 V- 5 0 V 


4 0^-6 0^ 
— 5 0 V — — 16 0V 


H!£0IJ 1 2 


— 1 3 0 V ~- 7 5 V 


4 Oft- 60ft 
— 7 5 V 16 0V 


^Jfcflij 1 3 


— 1 3 0 V — - 10 0V 


4 Oft- 6 0ft 
— 1 0 0 V 16 0V 


mmm i 4 


ffl$h~SOft 
- 1 3 0 V — - 7 5 V 


5 Oft- 6 0ft 
- 7 5 V 16 0V 


1 5 


- 1 3 0 V~- 7 5 V 


BQft-60ft 
- 7 5 V ~- 16 0V 


£%0IJ 1 6 


SM&-5 9 ft 
- 1 3 0 V 7 5 V 


5 9 ft- 6 0ft 
- 7 5 V 16 0V 



[0212] /£4b\ _hfB(D^8^*DV>TfS«^TV^B#rs1tt, fvh^ZJO&m^* 
130V- - 50VJ fcV ^5 i5**5H^o-CfE«c^tb-CV ^#^{3, ^©ftiil^ra tC*3 

V^-CK^WT^mffi^- 130V^^#^ (c-50v*-e— ^S-e^$*7c^i 
Sr^LT*3t), z<Di&&m&<DJ£ffil&Xte&*KU&ttzbbteZ>o — *\ r-sov 

~ - i6ov j bx ^ xytemm&hoxmmzthxx ^m&fe, ^(Dmm^m ^*5v >r 
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*&Uh£^*> Kits v ^Xfcmfoti <Dm'h& &1&f$£tiZ>^bKtj:Z> 0 

[0213] ^(DXoKmm^r^mf^^m^mmt^mm-^mt^^tKxv, 

[0214] [^9] 



N o. 




*1 (D + H^ 








-5. 5G P a 


33.3% (I.QjUm) 


-2. OG P a 


-4. 6G P a 




— 5. 6G P a 


33.3% (1.0 Aim) 


— 3. 1 G P a 


-4. 5G P a 


mmmu 


-5.4G P a 


36. 7% (1. 1 A/m) 


-4. OG P a 


-4. 4G P a 


ma 14 


-5. 5G P a 


16.7% (0.5|/m) 


-3. OG P a 


-4. 5G P a 


mmm 15 


-5. 6G P a 


3. 3% (0. 1 a« m) 


— 3. 1 G P a 


-4. 5G P a 




-5. 5G P a 


1.7% (0.05//m) 


-2. 9G P a 


-4. 6G P a 



[0215] Jfc*3, ±|B^9^V^T^B<Dff^^^J;t)?jSB(Dff^^(Dffl^|B^$^T 

febT^CD^ffi35^Hl<D ^££WE0lt^LTV ^ ( ro/ 0 j ^(Dgtfgfi 
[0216] i(Di5t-bT, H»!jll~16(D^:^0j!(D^ffi^S§3ilJX^«, 

±mmm(Dmmt±mmm<Dmmt(DmKi^mir^miwm^xmmmK 

* «_h|ET*ffc m \^tLm2WM<D m&ftln £r^1-t (DX$bZ> 0 
[0217] &3b\ iti£<Dfc«\ &&m?—^yhK£V)&m^^(DM^&m^Xfrb60ft 

m^nxmm^4T^'m^-2ov---i5ov^x—m^±^-^^t^m^, ± 
&tmmzvxmm&mmi\T.Mc&imLiz(tt:mM3) 0 
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[0219] <Hife#"!jl7~20> 

*1\ MKISOTJXJ^ffi^L-Cte. ^WfJll-iet^V^fflV^^i:^ 

[0220] gcv^, ^^^°}-j:<9f«g(Z)^--Y^^— ft&m)±i-z>tkh^ mmmfofc 

#1. OX 10" 4 Pa^^«^ai^^f^o^ 0 
[0221] #Ci^ 7/^V^^iALtft^^rt©J±A^3. OPa^##b, _hfBX# 

[0222] #CV>T\ ±|B*W_h^[i:^i-SJ;5^?f^$tL»^b-CAl Ti Cr N^ 3 

0.6 0.35 0.05 

tclJ:*9. ^T^^ll^^i-M^®^iS^^#i-^ll»!)17~2O(D«0j! 
[0223] DJI10] 
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N o . 






mite- 5 8# 

— 1 40V 80V 


5 8#~6 0^ 
- 8 0 V 2 6 0V 


HJil#J 1 8 


- 1 4 0 V 8 0V 


5 8^ s ~ 6 0# 
-80V 240V 


mm 1 9 


- 1 4 0 V — — 8 0V 


- 8 0 V ~- 14 0V 


mmm z o 


— 1 4 0 V 8 0V 


5 8#~6 Oft 
- 8 0 V~- 9 5 V I 



[0224] /^*d\ ±m<vmioK#>\^xmM£tix^z>mmn, ms&m&tmm. 

[0225] [^11] 



N o . 




m 1 a>tpw\tm 








-8. OG P a 


3.3% (0. 1/jm) 


-3.0G P a 


-4. 5G P a 




-6. 8G P a 


3.3% (0. 1jum) 


— 3. 1 G P a 


-4. 3G P a 


*J60>J 19 


-4. 6G P a 


3,3% (0. 1jtfm) 


-3. 2G P a 


-4, 4G P a 


20 


-3. 5G P a 


3. 3% (0. 1 j/m) 


-3.0G P a 


-4. 3G P a 



[0226] Jfc*5 % ±|B^ll^feV^r^B©JEE<iJS^^itJ«JSffi©JEE|iJS^©*lC|B<i$^ 
[0227] ^OJ^LT, ^»[J17~2O(D^0J(D^®»^gijXA^, 
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[0228] tm^fctb, ^m^-^yv\z.^o^m^>(Dmm^m^x^hQo^ 
mmm^Txmj±%- 75vxmwir^t^m^. ±mtmm^xmmmmm 
muMc&ftmLit (it mu) „ 

[0229] '(Di:b^4O^BM«^0S'JX^«, TO<Dj±^^(D^^^^< % ^jjf <d 

[0230] <mmwimmi\r.M<DMmm&<Dtm> 

±mXi¥M:^f'MMm 1 1 ~20*5iU?i:bKf?!j3~4(D^®^«^lglJ X*(D-^tv^ 

[023 1] mmmrnw m x*^ img? juixxxf b-csi^u^ ^ub#w ^tib 
^ 1 25o xxim 1 3 ^-r 0 mi nmm &m v ^ ^@»^tt^n^irv ^ 

[0232] mi2&£T$mi3fabwbfate£?K, mmmnmm^\ ^xhrnmrnmrni^ 

x%%~tfrhm^yt°^7imir%mmz.hmti, t^mmw.m.®n\^(Dmw 

[0233] <mm^mmmr.M,(Dm^(Dwm> 

±mx^mi^tcmmmii^2o^xxfitmim^4<Dmm^mmw\j:M(D^:ti^: 
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[0234] -tftfrib. TOJ^HS, _hfE<D^l{^bfcJ;5t-S50C(D^i-50(Z)Kiiyv:^ 
tffc^P^ (I§300mmX *® 150mm) &#Slt!l*t£l/CfflV \ WMj^lSOm/mi 
n, §J*9j£^2. Omm, ^D^J^:300mm^^^*$rO. lOmm/^Jj&^O. 05mm/ 

[0235] |RBM^f|iJX^(Dfgtt(DlM^^LT±fE-epJ^UfcS^:^«9^TfBlRl2 
[0236] mi2&£Xfi&13frt>mtbitxte£.5\^ WfoWll~20(D&ftm\zMZ>&&WB&) 

[0237] [^12] 



N o . 








mm®i 1 


34 # mRfoV ) 34 # 


0. 6mm/?] 


HSfcfll 1 2 


37 » <5feJR*y) 


36 # 


0. 6mm/ J] 


i 3 


29 # (*R*y) 


34 # 


0. 6mm/?] 


HJfiW 1 4 


41 # (3fe;R*y) 


41 # 


0. 65mm/?] 


H»] 1 5 


51 ft (JfeSRfcy) 


53 # 


0. 7mm/?] 


mmrn 1 e 


45 # (ftiR&y) 


45 # 


0. 65mm/?] 




3# (sai) 


10 ft? 


0. 1mm/?] 



[0238] [^ 13] 



N o . 














47 # (*jR*y) 


52 ft 


0. 8mm/?] 


HSfcfllJ 1 8 


49 # (*SR*y) 


57 «• 


0. 75mm/?] 




52^ c*«*y) 


41 ft 


0. 65mm/?] 


SJStf'J 2 O 


54 # (3fe;Rfey) 


ZQft 


0. 5mm/?] 




2# CG;$) 


5 8> 


0. lmm/?]f 
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[0239] <Hife^!j21~26> 

<mmwat&jmjiM t <Dim> 
[0240] m^x, m&tfi^fc£vmmm<o^&'*—ft&}^irzbtbK, mmm^ 

#1. OX 10~ 4 Pa^5*^^3lt^T&ofc 0 
[0241] T/^y^^AL-Cf^y/^-rt^ffi^?r3. OPa^£j^U _hfBSW 

[0242] &VvC x _h|B^t-b^iiL^^i-S«t5f^JE^$tbS*^i:bTri Al N^3/zm 

0.5 0.5 

[0243] [^14] 
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nil/ 
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[0244] ±.m(Dmi4K#i\<^xmM£tix^z>mmfe, -h^M^—^yu-^^m^ 

-30V~-i30Vj^v^J;5^IS^ 1 boTIE^ttTV^^-a-f* > ^(DmMmm^ 

&\^Xmms^Txmf£%-30Vfab&*fc-130V&X—feM&Xm±£ J &tiZ. 
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[0245] ^<Dj;5(-^^^T^«jEE^i@^Mi:Oil^-C^b$^r^^J;«9, 
[0246] [^15] 
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[0247] ^5b\ JifB^15^^V>T^B<DJE^jS^^J:t^JSffiOfE«S^(DW(z:|Eife$^ 
TV ^IHtte, *h^;WftBI©^ffi*3 J:U?M<^iSB^*5V ^X&ZtiZ&mJ&Jj 
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£*vrv ^mm*. ^<Dm^\^xxim±^K^n^)±m}^ti^ti^ti^x\ ^ 

•So 

[0248] ^<D£5^L-C, ^W!|21~26(Z)^P^(D^BM«§]^IJX*«, IISW 

[0249] ^5b\ ^m^—^yh^x^m^xDm^m^x^beo^- 

mfrtfXmUs<4T^m)±&-20V~ — 150V«— #^X#£i^~££|l£i\ _h 

mtmmKL-xmmmmmmj:M^mvtcat^m5) 0 

[0251] <^gJtS#"!j27~30> 

[0252] JjgVvC, KS^ia!)Sgt©f^^rt^J±t5tttl^ H«gF*I^ 
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[0253] T/^y^^iALtft^^ F^|OjE^;^3. OPa^{£#U _hfB^t 

[0254] ^V^\ ±fBS#±^»Si-^J;5^?f^$^«i:U-CAl Ti Si Ntf?3 

0.6 0.3 0.1 

OPa^U &&/^TxW£&!&T<Dmi6<D£5iz.g£1k&itZ>zbK£V), 
[0255] Dgl6] 
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